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Cruise Report 
U.S. Geological Survey Research Cruise 2016-666-FA and 2016-668-FA (R/V Shearwater leg) 

Santa Barbara, California 
September 19

th
-28

th
, 2016 

Principle Investigator: Jared Kluesner, USGS geophysicist 
Report prepared by Steve Hartwell, USGS 

 
Summary 

From September 19
th

-28
th

, 2016, the Pacific Coastal and Marine Science Center of the U.S 
Geological Survey (USGS) conducted a 48-channel sparker seismic survey within the western Santa 
Barbara Channel. The survey was conducted aboard the NOAA Channel Islands National Marine Sanctuary 
R/V Shearwater, using a 1000 Joule sound source, 48-channel digital multichannel streamer and a 
calibrated source hydrophone. The survey was conducted out of the Santa Barbara Harbor where R/V 
Shearwater is stationed.  The water depths of the survey were approximately between 50 m and 700 m. 

 
A primary mission for the USGS Coastal and Marine Geology Program is to identify offshore 

earthquake and tsunami hazards. Under this mission the Pacific Coastal and Marine Science Center has 
been studying faults and submarine landslides located offshore Southern California, a region that 
accommodates up to 20% of the Pacific-North America Plate boundary motion. This work occured 
primarily in federal waters and was designed to support USGS Marine Geologic Hazards Assessment 
projects, and also complement the seafloor mapping data collected in adjacent State Waters for the 
collaborative, multi-agency, California Seafloor Mapping Program (CSMP; 
http://walrus.wr.usgs.gov/mapping/csmp/). The geophysical survey provided critical sub-bottom 
constraints for faulting, fluid-flow and submarine landslide failure within the Santa Barbara Basin. This 
work mapped active faults, submarine landslides, seafloor seeps, and provided a 4D analysis of 
bathymetric (seafloor) changes over the past 20 years within the western Santa Barbara Channel. 
Measuring such changes in 4D will provide a better understanding of potentially tsunamagenic seafloor 
failure processes occurring along the shelf edge and continental slope. In addition, information gained 
during this study will provide insight into fault slip rates and earthquake recurrence intervals. Such 
information is used to inform building codes, conduct risk assessments, and determine insurance rates, 
and has significant economic impact. The survey targets also extended into California State Waters, the 
Point Conception State Marine Reserve and Kashtayit State Marine Conservation area, and were 
approved under California State Lands Geophysical Permit #PRC 8394. 
 

There were two professionally trained protected species observers on board at all times, plus a 
highly skilled crew from the R/V Shearwater. All conditions and monitoring and mitigation measures 
described in the USGS handbook for application of the DOI Categorical Exclusion on non-destructive 
surveys were strictly observed. 
 

USGS research cruise 2016-666-FA and 2016-688-FA took place between September 19
th

 and 28
th

, 2016.  

All survey lines within state waters were conducted during daylight hours (0730-1600).  All seismic profiles 

were collected using a low-energy sparker sound source (1000 Joule), 48-channel digital multichannel 

streamer and calibrated source hydrophone, at speeds between 4.5-5.5 nautical miles/hour. 19 marine 

mammals were observed within state waters, with each observation listed in Table 1 and 2.  Track lines and 

the location of each observation are shown in Figure 1, and the start and end location of each track line is 

listed in Table 3 and 4. 

 
 
 
 

http://walrus.wr.usgs.gov/mapping/csmp/
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Entry Date Time Latitude Longitude Heading Speed Species Number Distance(m) Direction Behavior Comment 

MO-
11 9/21/2016 20:57:56 34.43621683 

-
120.2347637 322 5.6 Dolphins 10 100 0 swimming   

MO-
12 9/21/2016 0:14:06 34.45055067 -120.32355 342 5 

California 
sea lion 1 50 180 jump shutdown 

MO-
16 9/21/2016 18:34:19 34.41910517 

-
120.1181462 174 4.9 Dolphins 20 50 270 

swimming, 
diving, foraging shutdown 

MO-
23 9/23/2016 15:50:43 34.38689233 -119.851825 284 5 Dolphins <20 600 270 

swimming, 
diving, foraging   

MO-
24 9/23/2016 16:23:48 34.4019995 

-
119.9048733 289 4.8 

California 
sea lion 1 150 0 

swimming, 
diving, foraging   

MO-
25 9/23/2016 19:41:10 34.362559 

-
119.8674293 214 5.2 Dolphins 20 300 10 

swimming, 
diving, foraging   

MO-
28 9/24/2016 20:53:02 34.41703733 

-
119.9939287 99 5.9 

California 
sea lion 1 30 0 swimming shutdown 

Table 1. Marine mammal observations 2016-666-FA 

Entry Date Time Latitude Longitude Heading Speed Species Number Distance(m) Direction Behavior Comment 

MO-
1 9/26/2016 16:36:35 34.01315183 -120.275813 171.7 6.5 

California 
sea lion 1 50 10 jump shutdown 

MO-
2 9/26/2016 18:01:22 34.01079833 -120.291985 7.1 4.1 

California 
sea lion 1 150 340 foraging   

MO-
3 9/26/2016 18:08:22 34.01563183 

-
120.2965678 252.5 6 

California 
sea lion 1 10 20 jump/swimming in transit 

MO-
4 9/26/2016 19:37:58 33.9932685 -120.273551 67.4 5.2 Dolphins ~10 200 30 swimming   

MO-
5 9/26/2016 19:41:13 33.99714967 

-
120.2735353 291.4 5.9 

California 
sea lion 1 90 90 jump in transit 

MO-
6 9/26/2016 20:22:37 34.000802 

-
120.2777277 93.6 5.3 Dolphins 1 250 345 jump   

MO-
7 9/26/2016 20:33:48 34.00543183 

-
120.2805318 270.1 5.5 

California 
sea lion 1 20 345 jump shutdown 

MO-
8 9/26/2016 21:02:24 34.01029817 -120.301784 89 5 

California 
sea lion 1 10 0 jump shutdown 

MO-
9 9/26/2016 21:12:13 34.00984683 

-
120.2878783 88.2 4.3 

California 
sea lion 1 150 350 foraging   

MO-
10 9/26/2016 22:50:19 34.0074565 

-
120.2827142 87.3 5.3 

California 
sea lion 2-3 150 10 jump/swimming   

MO-
11 9/26/2016 1:08:20 34.0010105 

-
120.2897127 185.3 3.7 

California 
sea lion 1 140 0 jump   

MO-
12 9/26/2016 1:37:05 34.01501283 -120.283672 355.2 5.9 

California 
sea lion 1 140 340 jump   

Table 2. Marine mammal observations 2016-668-FA 
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Figure 1. A) Track lines (red), mommal observation locatios within state waters (green dot), with 
state waters limit (yellow) for cruise 2016-666-FA. 
B) Track lines (red), mommal observation locatios (green dot) for cruise 2016-668-FA. 
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Line Start Latitude Start Longitude End Latitude End Longitude 

SBC-01 34.33444343 -120.0391533 34.4179554 -120.0919809 

SBC-02 34.41715346 -120.1100335 34.33383416 -120.0576049 

SBC-03 34.33524079 -120.0677626 34.41703216 -120.1193214 

SBC-04 34.41792289 -120.1275054 34.33465705 -120.0750762 

SBC-05 34.33495565 -120.0834012 34.41821833 -120.135839 

SBC-06 34.41800803 -120.1433857 34.19015247 -120.000247 

SBC-07 34.18539525 -119.9803574 34.32795312 -119.8700963 

SBC-08 34.3257664 -119.8567921 34.22311847 -119.9264809 

SBC-09 34.22811345 -119.9074398 34.32309535 -119.84423 

SBC-10 34.31968789 -119.829226 34.23377159 -119.8748046 

SBC-11 34.24526744 -119.8573336 34.30011431 -120.0906821 

SBC-12 34.31106207 -120.0862127 34.43206729 -120.1633476 

SBC-13 34.42857672 -120.1679518 34.33476474 -120.1098214 

SBC-14 34.33466326 -120.1156347 34.41891664 -120.1679096 

SBC-15 34.42020038 -120.1750507 34.33478948 -120.1220977 

SBC-16 34.33466256 -120.127256 34.4220452 -120.1814877 

SBC-17 34.42583499 -120.1883817 34.42937453 -120.2256684 

SBC-18 34.43070108 -120.2302652 34.45971973 -120.2512065 

SBC-19 34.45936305 -120.2541043 34.45930985 -120.276855 

SBC-20 34.45646851 -120.2818704 34.41827158 -120.2652909 

SBC-21 34.41756841 -120.2817077 34.46263407 -120.3029792 

SBC-22 34.45993972 -120.3156282 34.41438743 -120.2946651 

SBC-23 34.41567328 -120.308877 34.45687443 -120.3261568 

SBC-24 34.45403439 -120.3392313 34.23648103 -120.262688 

SBC-25 34.22943102 -120.2937809 34.40066353 -120.3626403 

SBC-26 34.40161881 -120.3421076 34.30945965 -120.3065076 

SBC-27 34.31264178 -120.2701889 34.41098444 -120.3043416 

SBC-28 34.41158351 -120.2816793 34.3087807 -120.2451056 

SBC-29 34.31190068 -120.2375698 34.41198365 -120.2444527 

SBC-30 34.41152933 -120.2243726 34.31108048 -120.219508 

SBC-31 34.31252255 -120.1981838 34.43228668 -120.2046551 

SBC-32 34.43019736 -120.1950156 34.33494557 -120.1360292 

SBC-33 34.33485359 -120.1323748 34.42735114 -120.1345677 

SBC-34 34.42454947 -120.1176398 34.33511228 -120.1162707 

SBC-35 34.33430515 -120.1024168 34.4239699 -120.0999032 

SBC-36 34.42240353 -120.0854139 34.34961264 -120.0899868 

SBC-37 34.35023609 -120.0765305 34.42104605 -120.0681407 

SBC-38 34.41860891 -120.0531849 34.34823261 -120.0638488 

SBC-39 34.34662718 -120.0520646 34.41675261 -120.0388933 

SBC-40 34.40789607 -120.0492771 34.38343189 -119.9644555 

SBC-41 34.38345685 -119.9646409 34.31412903 -119.8156241 

SBC-42 34.30823657 -119.8131889 34.23916136 -119.8408368 
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SBC-43 34.23050264 -119.8136535 34.34650912 -119.7722391 

SBC-44 34.34328637 -119.7592492 34.22547202 -119.7986295 

SBC-45 34.22111989 -119.7823281 34.33866536 -119.7444165 

SBC-46 34.33462888 -119.7263616 34.21666741 -119.7617443 

SBC-47 34.21393592 -119.7391711 34.3302693 -119.7096065 

SBC-48 34.3225021 -119.6927678 34.19795443 -119.7232089 

SBC-49 34.19003073 -119.7023507 34.2637714 -119.6853098 

SBC-50 34.25707709 -119.6719071 34.18535755 -119.6878844 

SBC-51 34.18438113 -119.678266 34.27433444 -119.6582243 

SBC-51A 34.27493084 -119.6586422 34.38454724 -119.6844154 

SBC-52 34.3834444 -119.7372132 34.38403115 -119.8414928 

SBC-52A 34.38447952 -119.8443739 34.4268948 -119.9927729 

SBC-53 34.41718143 -120.0040346 34.36077759 -119.8430856 

SBC-54 34.37231758 -119.8627098 34.31769617 -119.8979304 

SBC-55 34.32897751 -119.870234 34.35126098 -119.8566715 

SBC-56 34.35330843 -119.862962 34.39109814 -119.9552818 

SBC-57 34.39069951 -119.9561216 34.38774228 -120.0260198 

SBC-58 34.39062605 -120.0274745 34.41520591 -120.0209364 

SBC-59 34.41050282 -120.0078789 34.38344842 -120.0156414 

SBC-60 34.37872795 -120.0041136 34.4086552 -119.9948518 

SBC-61 34.40687866 -119.9839945 34.34337848 -120.0044789 

SBC-62 34.33973056 -120.0146724 34.37819713 -120.004624 

SBC-63 34.38237771 -120.0163462 34.34100335 -120.027145 

SBC-64 34.345532 -120.0403946 34.38875792 -120.0279183 

SBC-65 34.37983366 -120.0392601 34.32340691 -119.8816043 

SBC-66 34.31903638 -119.8956599 34.23829298 -119.9556782 

SBC-67 34.24631154 -119.9878357 34.35490715 -119.9159884 

SBC-68 34.36854284 -119.9485318 34.2553283 -120.0203961 

SBC-69 34.26418226 -120.0506119 34.37545613 -119.9826257 

SBC-70 34.37917498 -119.9902333 34.36598441 -120.0388688 

SBC-71 34.36033656 -120.0405019 34.28435326 -119.839441 

SBC-72 34.26413677 -119.8487409 34.33028629 -120.061161 

SBC-73 34.3387654 -120.0671102 34.3394841 -120.1508145 

SBC-74 34.34226848 -120.1580775 34.42971238 -120.1568724 

SBC-75 34.43494185 -120.1525405 34.41430585 -119.9701888 

SBC-76 34.40828396 -119.9645554 34.37456212 -119.9832226 

SBC-77 34.37123397 -119.9789875 34.36708571 -119.9577248 

SBC-78 34.36671515 -119.9495941 34.39706192 -119.931811 

SBC-79 34.38647957 -119.8966036 34.35307661 -119.917345 

Table 2. Coordinates for the beginning and end of each line for cruise 2016-666-FA. 
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Line Start Latitude Start Longitude End Latitude End Longitude 

1-A 33.9939413 -120.2763156 33.99459666 -120.3060589 

1-B 34.01421086 -120.275668 33.99168913 -120.2763875 

2-A 33.99910113 -120.3059166 33.99844566 -120.2761718 

2-B 33.99180881 -120.2817952 34.0143301 -120.2810771 

3-A 34.00295 -120.2760279 34.00360558 -120.3057742 

3-B 34.01444935 -120.2864862 33.99192825 -120.2872029 

4-A 34.00811004 -120.3056319 34.00745435 -120.2758839 

4-B 33.99204746 -120.2926106 34.0145686 -120.2918954 

5-A 34.01195869 -120.27574 34.01261449 -120.3054896 

5-B 34.01468785 -120.2973046 33.99216642 -120.2980184 

6-B 33.99228516 -120.3034262 34.01480709 -120.3027138 

7-B 33.99186856 -120.284499 34.01438973 -120.2837817 

8-A 34.01036227 -120.3055607 34.00970652 -120.275812 

8-B 34.01450897 -120.2891908 33.99198788 -120.2899068 

9-A 34.00520218 -120.2759559 34.00585781 -120.3057031 

9-B 34.01462822 -120.2946 33.99210697 -120.2953145 

10-A 34.00135336 -120.3058454 34.00069783 -120.2760998 

10-B 33.99222582 -120.3007223 34.01474747 -120.3000092 

11-A 33.99619348 -120.2762437 33.9968489 -120.3059877 

12-A 33.99234443 -120.3061301 33.99168913 -120.2763875 

Table 3. Coordinates for the beginning and end of each line for cruise 2016-668-FA. 
  



 7 

    

Appendix A: Marine Environmental 
Variables 

    

 
Date: 9/19/16 

      

Monitor:Sam Johnson 
and Steve Hartwell 

Time Latitude Longitude Activity Weather 
Cloud 
cover Glare Visibility 

Wind 
speed Sea State 

Swell 
Height Comments 

700 32d22.48' 119d43.08' Transit overcast low none 500m 2nm calm 1-2' 

departure from 
Santa Barbara 
Harbor 

946 34d19.23' 121d01.71' survey overcast low medium 2000m 0-2nm calm 1-2' 
deployed 
seismic gear 

1820 34d2451' 120d07.79' survey sunny high low 10km 8nm 
slight 
chop 1'   

            

 
Date: 9/20/16 

      

Monitor:Sam 
Johnson/Steve Hartwell 

Time Latitude Longitude Activity Weather 
Cloud 
cover Glare Visibility 

Wind 
speed Sea State 

Swell 
Height Comments 

641 34d18.35' 120d05.32' survey overcast low none 10km 2nm calm <1' 
low light 
sunrise 

1233 34d21.64' 120d08.26' survey overcast low medium 10km 17nm chop <1'   

            

 
Date: 9/21/16 

      

Monitor:Sam 
Johnson/Steve Hartwell 

Time Latitude Longitude Activity Weather 
Cloud 
cover Glare Visibility 

Wind 
speed Sea State 

Swell 
Height Comments 

640 34d18.96' 120d13.118' survey hazy none none 500m 4km 
slight 
chop 1' 

Smoke from 
Vandenberg 
fire is cauing 
haze 

1330 34d23.71' 120d08.26' survey hazy none medium 2000m 5km chop 2'   

            

 
Date: 9/22/16 

      

Monitor:Sam 
Johnson/Steve Hartwell 

Time Latitude Longitude Activity Weather 
Cloud 
cover Glare Visibility 

Wind 
speed Sea State 

Swell 
Height Comments 

640 34d17.50' 119d12.00' survey hazy none none 5km 14nm chop 2-3'   

            

 
Date: 9/23/16 

      

Monitor:Sam 
Johnson/Steve Hartwell 

Time Latitude Longitude Activity Weather 
Cloud 
cover Glare Visibility 

Wind 
speed Sea State 

Swell 
Height Comments 

706 34d24.42' 119d41.08' transit hazy/clear none low 5km 8nm 
slight 
chop 1-2'   

1550 34d24.77' 120d01.26' survey 
slight 
haze none low 10km 19km chop 1-2'   

            

 
Date: 9/24/16 

      

Monitor:Sam 
Johnson/Steve Hartwell 

Time Latitude Longitude Activity Weather 
Cloud 
cover Glare Visibility 

Wind 
speed Sea State 

Swell 
Height Comments 

643 34d19.39' 120d56.51' survey 
slight 
haze none low 6-8km 9nm 

slight 
chop 1-2'   

1400 34d23.93' 119d58.81' survey clear none low 10km 3nm calm 1-2'   

            

 
Date: 9/26/16 

      
Monitor: Steve Hartwell 

Time Latitude Longitude Activity Weather 
Cloud 
cover Glare Visibility 

Wind 
speed Sea State 

Swell 
Height Comments 

932 34d01.11' 120d16.46' survey clear none high 10km 3nm calm 1-2'   

 



Marine Wildlife Observation Report 
U.S. Geological Survey Research Cruise 2016-666-FA 

Santa Barbara Channel, California 
September 13-14 and September 28 – October 4, 2016 

 
 

 

Summary 

  On September 13-14 and September 28 – October 4, 2016, the Pacific Coastal 
and Marine Science Center of the U.S Geological Survey (USGS) conducted a 
geophysical survey collecting bathymetry, acoustic-backscatter, and sparker seismic 
reflection data in the Santa Barbara Channel. The work was conducted aboard the 36-foot 
USGS Research Vessel Parke Snavely out of the Santa Barbara harbor. The survey was 
conducted to support geoharzard research including mapping offshore faults, submarine 
landslides, and investigating how fluid and natural gas flows through the subsurface and 
expels from the seabed, a process that influences slope stability.  
 

The USGS research cruise 2016-666-FA took place over two legs; September 13-
14 and September 28 – October 4, 2016. All operations, including transits and surveying 
took place during daylight hours (0630 – 1730). Mapping was completed using both a 
pole-mounted 100-kHz Reson 7111 multibeam echosounder and a towed 100-1000 Hz 
sparker at survey speeds of 4-6 knots. While surveying in California State Waters a safety 
radius of 500-m was observed for all wildlife. During both legs a total of 43 sightings of 
wildlife were made including sea lions, dolphins, and whales. There were a total of 11 
shutdowns. During all wildlife sightings the crew did not observe any abnormal behavior 
and there was no risk of collision. Figure 1 shows the locations of the sightings and other 
operational notes in relation to the survey track lines. Table 1 summarizes the date, time, 
and location of the wildlife observation or operational note. 
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USGS RV Parke Snavely September-October 2016 
       Survey in the Santa Barbara Channel, CA



Date Time	  (GMT) Longitude Latitude Line
9/13/16 14:51:39 -‐119.7550085 34.3234755 SOL:	  patch_01
9/13/16 15:06:46 -‐119.747252 34.33822017 EOL:	  patch_01
9/13/16 15:08:34 -‐119.7472345 34.33816683 SOL:	  patch_01_recip
9/13/16 15:25:20 -‐119.7548572 34.32395817 EOL:	  patch_01_recip
9/13/16 15:27:44 -‐119.7566233 34.32491267 SOL:	  patch_02
9/13/16 15:41:56 -‐119.7493482 34.33866917 EOL:	  patch_02
9/13/16 16:04:35 -‐119.7252368 34.3399955 SOL:	  seismic_01
9/13/16 16:07:27 -‐119.7219975 34.3400205 EOL:	  seismic_01
9/13/16 18:41:15 -‐120.0291337 34.34484633 SOL:	  AreaA_02
9/13/16 20:55:50 -‐120.2161562 34.37598183 EOL:	  AreaA_02
9/13/16 21:48:30 -‐120.2045072 34.3678895 SOL:	  AreaA_01
9/13/16 23:53:24 -‐120.0243682 34.33829783 EOL:	  AreaA_01
9/13/16 23:53:55 -‐120.0236488 34.33816817 SOL:	  AreaB_01
9/14/16 0:02:09 -‐120.0133608 34.33564417 EOL:	  AreaB_01
9/14/16 14:54:06 -‐119.8816992 34.31686217 SOL:	  AreaB_03
9/14/16 16:37:21 -‐120.0213927 34.35087533 EOL:	  AreaB_03
9/14/16 17:19:49 -‐120.0114207 34.34921067 SOL:	  AreaA_03
9/14/16 18:47:26 -‐120.1206063 34.36696233 EOL:	  AreaA_03
9/14/16 19:04:50 -‐120.113501 34.365927 SOL:	  AreaA_03_A
9/14/16 20:23:57 -‐120.2134068 34.3823225 EOL:	  AreaA_03_A
9/14/16 20:58:55 -‐120.2107803 34.38880233 SOL:	  AreaA_04
9/14/16 23:06:51 -‐120.0177963 34.35705767 EOL:	  AreaA_04
9/28/16 15:19:35 -‐119.7551995 34.32331967 SOL:	  patch_01_leg2
9/28/16 15:33:20 -‐119.7471513 34.33838667 EOL:	  patch_01_leg2
9/28/16 15:36:28 -‐119.7478542 34.33706567 SOL:	  patch_01_leg2_recip
9/28/16 15:48:34 -‐119.7553965 34.32295567 EOL:	  patch_01_leg2_recip
9/28/16 15:51:34 -‐119.756959 34.32447117 SOL:	  patch_02_leg2
9/28/16 16:05:25 -‐119.7493248 34.33875517 EOL:	  patch_02_leg2
9/28/16 16:49:31 -‐119.7552517 34.32323217 SOL:	  patch_01_leg2_try2
9/28/16 17:03:26 -‐119.7473558 34.33797167 EOL:	  patch_01_leg2_try2
9/28/16 17:05:57 -‐119.7478122 34.3371275 SOL:	  patch_01_leg2_recip_try2
9/28/16 17:18:22 -‐119.7549782 34.32371117 EOL:	  patch_01_leg2_recip_try2
9/28/16 17:20:43 -‐119.7569847 34.32439617 SOL:	  patch_02_leg2_try2
9/28/16 17:32:21 -‐119.7504402 34.3366585 EOL:	  patch_02_leg2_try2
9/28/16 19:06:38 -‐120.0179737 34.36549817 SOL:	  AreaA_05_2
9/28/16 21:02:48 -‐120.2081208 34.3969425 EOL:	  AreaA_05_2
9/28/16 21:37:45 -‐120.204703 34.40511317 SOL:	  AreaA_06
9/28/16 23:30:11 -‐120.0165008 34.374068 EOL:	  AreaA_06
9/28/16 23:32:21 -‐120.0155993 34.37393417 SOL:	  AreaA_06_B
9/28/16 23:34:18 -‐120.0127812 34.37345883 EOL:	  AreaA_06_B
9/29/16 15:50:19 -‐119.9963272 34.378865 SOL:	  AreaA_07
9/29/16 18:14:17 -‐120.2143642 34.410043 EOL:	  AreaA_07
9/29/16 18:58:37 -‐120.2029398 34.42100733 SOL:	  AreaA_08
9/29/16 20:02:21 -‐120.1067308 34.40522533 EOL:	  AreaA_08
9/29/16 20:02:32 -‐120.106435 34.40517967 SOL:	  AreaA_08_B
9/29/16 21:09:38 -‐120.0065087 34.3886675 EOL:	  AreaA_08_B
9/29/16 21:43:56 -‐120.0053337 34.39273 SOL:	  AreaB_004
9/29/16 22:34:49 -‐119.9290918 34.37367917 EOL:	  AreaB_004



9/29/16 22:43:09 -‐119.9284728 34.3735605 SOL:	  AreaB_004_B
9/29/16 23:36:02 -‐119.8530392 34.355292 EOL:	  AreaB_004_B
9/30/16 15:29:46 -‐120.005 34.394 SOL:	  AreaA_09
9/30/16 16:17:48 -‐120.102154 34.40873567 EOL:	  AreaA_09
9/30/16 16:22:32 -‐120.104 34.41 SOL:	  AreaA_09_B
9/30/16 17:21:11 -‐120.2003703 34.4259115 EOL:	  AreaA_09_B
9/30/16 17:53:13 -‐120.2009505 34.430502 SOL:	  AreaA_10
9/30/16 19:56:28 -‐120.003987 34.398014 EOL:	  AreaA_10
9/30/16 21:06:57 -‐120.005 34.397 SOL:	  AreaB_002
9/30/16 ?? -‐119.863 34.362 EOL:	  AreaB_002
9/30/16 22:25:36 -‐119.866 34.353 SOL:	  AreaB_005
9/30/16 22:39:55 -‐119.872967 34.355229 EOL:	  AreaB_005
9/30/16 23:07:06 -‐119.882317 34.35741283 SOL:	  AreaB_005_B
9/30/16 23:32:16 -‐119.906514 34.36459967 EOL:	  AreaB_005_B
10/1/16 15:13:01 -‐119.9040327 34.36284133 SOL:	  AreaB_005_C
10/1/16 15:23:23 -‐119.917472 34.36610733 EOL:	  AreaB_005_C
10/1/16 15:44:36 -‐119.916 34.366 SOL:	  AreaB_005_D
10/1/16 16:21:28 -‐120.0044142 34.387296 EOL:	  AreaB_005_D
10/1/16 17:14:00 -‐119.9971632 34.37889217 SOL:	  AreaB_006
10/1/16 18:44:30 -‐119.8684595 34.34792117 EOL:	  AreaB_006
10/1/16 18:57:31 -‐119.8816878 34.34377783 SOL:	  AreaB_007
10/1/16 20:42:48 -‐120.0021768 34.36540717 EOL:	  AreaB_007
10/1/16 20:42:57 -‐120.0020068 34.365359 SOL:	  AreaB_008
10/1/16 22:13:44 -‐119.8744748 34.33420317 EOL:	  AreaB_008
10/2/16 15:19:18 -‐119.8894345 34.33137367 SOL:	  AreaB_009
10/2/16 17:21:56 -‐119.985006 34.34837883 EOL:	  AreaB_009
10/2/16 17:22:32 -‐119.9842095 34.34822067 SOL:	  AreaB_010
10/2/16 18:45:52 -‐119.882949 34.31481567 EOL:	  AreaB_010
10/2/16 18:54:33 -‐119.891967 34.312237 SOL:	  AreaB_011
10/2/16 ?? -‐119.905 34.316 EOL:	  AreaB_011
10/2/16 20:29:58 -‐119.5935328 34.31204783 SOL:	  Habitat_001
10/2/16 21:23:35 -‐119.5902358 34.24920983 EOL:	  Habitat_001
10/2/16 21:26:53 -‐119.5849535 34.25017233 SOL:	  Habitat_002
10/2/16 22:04:24 -‐119.5832833 34.29870517 EOL:	  Habitat_002
10/3/16 15:36:15 -‐119.6210302 34.28989283 SOL:	  habitat_003
10/3/16 17:24:25 -‐119.6219302 34.2762455 EOL:	  habitat_003
10/3/16 17:24:54 -‐119.621103 34.276193 SOL:	  habitat_004
10/3/16 18:19:42 -‐119.5453355 34.27664217 EOL:	  habitat_004
10/3/16 18:38:28 -‐119.5487152 34.29675467 SOL:	  Habitat_005
10/3/16 19:11:32 -‐119.5891688 34.29655133 EOL:	  Habitat_005
10/3/16 19:21:36 -‐119.581906 34.2976685 SOL:	  Habitat_005_B
10/3/16 19:47:35 -‐119.61994 34.300016 EOL:	  Habitat_005_B
10/3/16 19:54:13 -‐119.6166948 34.30758367 SOL:	  habitat_006
10/3/16 20:32:21 -‐119.5487297 34.30565733 EOL:	  habitat_006
10/3/16 20:34:34 -‐119.5490323 34.30404283 SOL:	  habitat_007
10/3/16 21:04:24 -‐119.5755852 34.2960945 EOL:	  habitat_007
10/4/16 14:40:20 -‐119.5833502 34.29381067 SOL:	  Habitat_002_B
10/4/16 15:33:27 -‐119.5670137 34.313128 EOL:	  Habitat_002_B
10/4/16 15:35:41 -‐119.5702223 34.31184083 SOL:	  habitat_008



10/4/16 16:02:28 -‐119.6165215 34.31289267 EOL:	  habitat_008
10/4/16 16:12:46 -‐119.6043387 34.31396733 SOL:	  habitat_009
10/4/16 17:01:41 -‐119.6068995 34.25268683 EOL:	  habitat_009
10/4/16 17:41:32 -‐119.6250278 34.26745317 SOL:	  habitat_010
10/4/16 18:37:23 -‐119.5644912 34.26185467 EOL:	  habitat_010
10/4/16 18:42:30 -‐119.5736437 34.26408433 SOL:	  habitat_011
10/4/16 19:20:58 -‐119.5717128 34.31842933 EOL:	  habitat_011
10/4/16 19:21:57 -‐119.5723692 34.31962483 SOL:	  habitat_012
10/4/16 20:18:42 -‐119.6420992 34.37327967 EOL:	  habitat_012



long lat date time obser# obser

-‐119.68622 34.4077743 9/13/16 14:03:37 1
4	  dolphins	  30-‐m	  distance,	  off	  bow,	  to	  the	  south,	  leaving	  
harbor,	  Snavely	  transit	  out	  of	  harbor

-‐119.7458 34.3358072 9/13/16 14:23:46 2 transitting	  patch	  area	  looking	  for	  fishing	  gear
-‐119.75522 34.3239572 9/13/16 14:42:46 3 reson	  7111	  on,	  begin	  ramp	  up
-‐119.75535 34.3227437 9/13/16 14:50:12 4 sonar	  full	  power

-‐119.75182 34.3340692 9/13/16 15:37:10 5
2	  dolphins,	  300-‐m	  distance,	  to	  the	  north,	  swimming	  west.	  
Snavely	  survey	  in	  federal	  waters

-‐119.73986 34.3397515 9/13/16 15:51:48 6
about	  10	  dolphins,	  20-‐m	  distance,	  to	  the	  north,	  traveling	  
east.	  reson	  7111	  at	  low	  power

-‐119.7194 34.3401433 9/13/16 16:12:36 7
2-‐4	  sea	  lions,	  50-‐m	  distance,	  to	  the	  south,	  swimming	  
northeast,	  turn	  reson	  7111	  and	  seismic	  off

-‐119.715 34.3511095 9/13/16 16:17:14 8 transit	  back	  to	  harbor	  for	  crew	  change

-‐119.68321 34.4047307 9/13/16 16:59:17 9
3-‐4	  sea	  lions	  on	  buoy	  outside	  harbor,	  40-‐m	  distance,	  to	  the	  
north,	  they	  are	  out	  of	  water,	  Snavely	  is	  transitting

-‐120.01876 34.3446677 9/13/16 17:57:32 10 reson	  7111	  on,begin	  ramp-‐up
-‐120.01876 34.3451708 9/13/16 18:10:24 11 sonar	  at	  full	  power

-‐120.01873 34.3452025 9/13/16 18:11:14 12
whale,	  1	  humpback,	  reson	  7111	  turned	  off,	  200-‐m	  distance,	  
to	  the	  east,	  dove

-‐120.01821 34.345789 9/13/16 18:20:43 13
1	  whale,	  1000-‐m	  	  distance,	  towards	  the	  south,	  dove,	  snavely	  
stationary

-‐120.01817 34.3459812 9/13/16 18:23:01 14 reson	  7111	  on,	  begin	  ramp-‐up
-‐120.02351 34.345332 9/13/16 18:35:00 15 sparker	  on,	  reson	  7111	  at	  full	  power
-‐120.09594 34.35625 9/13/16 19:24:23 16 YoNav	  computer	  crashed,	  back	  up	  and	  running	  now
-‐120.10002 34.3568937 9/13/16 19:26:55 17 yonav	  going	  down
-‐120.11266 34.3589793 9/13/16 19:44:13 18 YoNav	  back	  up
-‐120.12437 34.360896 9/13/16 19:51:18 19 yonav	  computer	  going	  down
-‐120.01333 34.3356382 9/14/16 0:02:12 20 sparker	  and	  reson	  systems	  off
-‐119.77127 34.3699525 9/14/16 0:44:16 21 worked	  in	  federal	  water	  all	  day	  today
-‐119.69132 34.4071668 9/14/16 1:02:35 22 at	  dock



-‐119.68798 34.408695 9/14/16 13:44:07 23 leave	  dock
-‐119.8698 34.3143605 9/14/16 14:29:19 24 reson	  7111	  on,	  start	  ramp-‐up
-‐119.88121 34.3167272 9/14/16 14:53:45 25 reson	  7111	  full	  power
-‐119.88338 34.3172835 9/14/16 14:55:17 26 sparker	  on
-‐120.02207 34.3510495 9/14/16 16:38:05 27 sparker	  off
-‐120.0185 34.3504353 9/14/16 17:27:07 28 sparker	  on

-‐120.04076 34.3537925 9/14/16 17:42:10 29
whale,	  800-‐m	  distance,	  to	  the	  southwest,	  breach.	  Snavely	  is	  
surveying

-‐120.12061 34.3669623 9/14/16 18:38:20 30 lost	  power	  to	  vessel
-‐120.11466 34.3639782 9/14/16 19:00:08 31 ship	  power	  back	  on
-‐120.11653 34.3662992 9/14/16 19:07:47 32 sparker	  back	  on
-‐120.19855 34.386888 9/14/16 21:07:59 33 sparker	  on
-‐120.01096 34.355857 9/14/16 23:12:59 34 sparker	  off
-‐120.01063 34.3501942 9/14/16 23:41:14 35 reson	  7111	  off
-‐119.69097 34.4062127 9/15/16 0:46:47 36 inside	  harbor

-‐119.75715 34.322617 9/28/16 14:53:34 37
many	  dolphins,	  50-‐m	  to	  the	  south,	  swimming	  east.	  Snavely	  
staionary,	  sonar	  not	  on

-‐119.75744 34.3218328 9/28/16 15:17:19 38 reson	  7111	  on

-‐119.752 34.329276 9/28/16 15:25:03 39
many	  dolphins,	  30-‐m	  distance,	  all	  around,	  swimmming	  east,	  
snavely	  surveying

-‐119.86285 34.3490635 9/28/16 18:00:44 40 reson	  7111	  off

-‐119.8802 34.3506352 9/28/16 18:03:00 41
many	  dolphin,	  all	  around,	  generally	  swimming	  northwest,	  
sonar	  off,	  Snavely	  transitting

-‐119.96236 34.3593768 9/28/16 18:13:50 42
many	  dolphins,	  all	  around,	  300m	  distance,	  swimming	  east,	  
sonar	  is	  off,	  snavely	  is	  transitting

-‐120.01754 34.3654278 9/28/16 19:06:22 43 reson	  7111	  on
-‐120.11717 34.394203 9/28/16 22:27:33 44 buoys	  in	  the	  area
-‐120.01239 34.3733803 9/28/16 23:34:47 45 reson	  7111	  turned	  off

-‐119.88275 34.3792282 9/28/16 23:56:18 46
sea	  lion,	  20-‐m	  off	  port	  side,	  to	  the	  north.	  swimming,	  sonar	  is	  
off,	  snavely	  is	  transitting



-‐119.69149 34.4070068 9/29/16 0:34:46 47 at	  dock
-‐119.97622 34.3828992 9/29/16 14:53:28 48 left	  dock	  around	  7	  am
-‐120.01249 34.3812778 9/29/16 15:06:13 49 reson	  7111	  on,	  begin	  ramp-‐up
-‐119.99963 34.37942 9/29/16 15:53:12 50 sparker	  on

-‐120.08193 34.3930065 9/29/16 16:43:24 51
over	  20	  dolphins,	  30-‐m	  distance,	  to	  the	  north,	  swimming	  
east.	  Snavely	  surveying

-‐120.08498 34.3935053 9/29/16 16:45:17 52
sealion,	  50-‐m	  distance,	  off	  bow,	  to	  the	  west,	  swimming,	  
shutting	  down	  sonars

-‐120.08344 34.393206 9/29/16 16:49:27 53 sonars	  back	  on,	  begin	  ramp-‐up

-‐120.08567 34.394017 9/29/16 16:51:00 54
100's	  of	  dolphins,	  over	  500-‐m	  distance,	  to	  the	  north,	  
swimming	  east

-‐120.10209 34.3963192 9/29/16 17:00:56 55
less	  than	  20	  dophins,	  within	  5-‐m	  distance,	  swam	  towards	  us.	  
swimming	  all	  around,	  snavely	  surveying

-‐120.11128 34.3978207 9/29/16 17:06:30 56
dolphins	  and	  sealion,	  200-‐m	  distance,	  to	  the	  north.	  swimming	  
east,	  snavely	  surveying	  to	  the	  west

-‐120.12486 34.400096 9/29/16 17:14:46 57
whale,	  over	  1-‐km	  distance,	  to	  the	  west,	  sounding	  and	  fluke,	  
snavely	  surveying

-‐120.1367 34.4020267 9/29/16 17:22:07 58
2	  sealions,	  50-‐m	  distance,	  to	  the	  southwest,	  on	  surface,	  
shutting	  down	  sonars

-‐120.13503 34.4017115 9/29/16 17:26:09 59 sonars	  back	  on,	  begin	  ramp-‐up

-‐120.16207 34.4062067 9/29/16 17:42:33 60
dolphins,	  150-‐m	  distance,	  to	  the	  south,	  swimming	  east,	  
snavely	  surveying

-‐120.16994 34.4075058 9/29/16 17:47:17 61
100's	  of	  dolphins,	  over	  1km	  distance,	  to	  the	  southwest,	  
jumping,	  snavely	  surveing.	  A	  couple	  swam	  over	  to	  the	  snavely

-‐120.20272 34.4128417 9/29/16 18:07:03 62
whale,	  dolphins,	  sealions,	  1-‐km	  distance,	  to	  the	  southwest,	  
snavely	  surveying

-‐120.22125 34.414533 9/29/16 11:43:00 63
about	  50	  dolphins,	  about	  100-‐m	  distance	  to	  the	  southwest,	  
sparker	  off

-‐120.20493 34.421355 9/29/16 18:56:42 64 sparker	  back	  on	  after	  SVP"



-‐120.13157 34.4092968 9/29/16 19:46:00 65
sealion,	  250-‐m	  distance,	  to	  the	  northeast,	  swimming	  south,	  
snavely	  surveying

-‐120.05384 34.3964887 9/29/16 20:38:23 66
couple	  dozen	  dolphins,	  800-‐m	  distance,	  to	  the	  northeast,	  
swimming	  northwest,	  snavely	  surveying

-‐119.96752 34.3832027 9/29/16 22:09:08 67
couple	  dozen	  dolphins,	  400-‐m	  distance,	  to	  the	  north,	  
swimming	  west,	  snavely	  surveying

-‐119.9303 34.3739855 9/29/16 22:33:56 68
many	  dolphins,	  500-‐m	  distance,	  off	  bow,	  to	  the	  east,	  
swimming	  west,	  turning	  sonars	  off,	  in	  state	  waters

-‐119.92981 34.3739977 9/29/16 22:42:16 69 sonars	  back	  on,	  begin	  ramp-‐up
-‐119.8539 34.3554348 9/29/16 23:34:56 70 sparker	  off
-‐119.85217 34.3558073 9/29/16 23:39:20 71 reson	  7111	  off
-‐119.69073 34.406945 9/30/16 0:27:03 72 inside	  harbor
-‐119.68916 34.4077793 9/30/16 13:48:35 73 leave	  dock
-‐119.99999 34.3880807 9/30/16 14:53:29 74 reson	  7111	  on	  begin	  ramp-‐up
-‐120.01107 34.394717 9/30/16 15:13:03 75 sparker	  on

-‐120.10462 34.4102177 9/30/16 16:13:31 76
sealion,	  20-‐m	  distance,	  to	  the	  north,	  swimming	  east,	  shut	  
down	  sonars

-‐120.10417 34.4100522 9/30/16 16:19:42 77 sonars	  back	  on

-‐120.16413 34.4244507 9/30/16 18:17:04 78
whale,	  greater	  than	  1-‐km	  distance,	  to	  the	  south,	  snavely	  
surveying

-‐119.95657 34.3854955 9/30/16 21:00:19 79
many	  dolphins,	  500-‐m	  distance,	  to	  the	  east,	  heading	  west,	  
approaching	  snavely,	  shutting	  down	  sonars

-‐119.95781 34.3861232 9/30/16 21:05:59 80 sonars	  back	  on

-‐119.87232 34.3550278 9/30/16 22:25:41 81
over	  100	  dolphins,	  all	  around,	  heading	  north,	  snavely	  survey	  
in	  federal	  waters

-‐119.87914 34.3567763 9/30/16 22:29:56 82
dolphins,	  within	  500-‐m,	  towards	  the	  south,	  heading	  north,	  
snavely	  surveying	  in	  state	  waters,	  turning	  sonars	  off

-‐119.87239 34.3589653 9/30/16 22:55:00 83 sonars	  back	  on

-‐119.90044 34.3619148 9/30/16 23:18:42 84
dolphins	  within	  500-‐m,	  towards	  the	  west,	  swimming	  east,	  
snavely	  surveying	  in	  state	  waters,	  turning	  off	  sonars



-‐119.90669 34.3647778 9/30/16 23:33:08 85 end	  survey	  for	  the	  day
-‐119.68871 34.4084447 10/1/16 0:11:09 86 inside	  harbor
-‐119.68897 34.3989193 10/1/16 13:51:17 87 left	  dock	  around	  6:40
-‐119.89188 34.3598452 10/1/16 14:59:10 88 reson	  7111	  on,	  begin	  ramp-‐up
-‐119.90643 34.3634005 10/1/16 15:15:20 89 sparker	  on
-‐119.87143 34.3342928 10/1/16 22:19:42 90 sonars	  off
-‐119.69181 34.4053375 10/1/16 23:22:17 91 at	  fuel	  dock
-‐119.87726 34.3271817 10/2/16 14:57:22 92 reson	  7111	  on	  begin	  ramp-‐up

-‐119.90498 34.3351438 10/2/16 15:30:22 93
dolphins,	  over	  500-‐m	  distance,	  to	  the	  south,	  swimming	  east,	  
snavely	  surveying

-‐119.91611 34.3379043 10/2/16 15:38:10 94
many	  dolphins,	  20-‐m	  distance,	  all	  around,	  generally	  
swimmming	  northeast,	  snavely	  survey

-‐119.88299 34.314708 10/2/16 18:45:56 95
sealion,	  20-‐m	  distance,	  to	  the	  south,	  shutting	  down	  reson	  
7111.	  Sparker	  not	  on	  today

-‐119.89098 34.311991 10/2/16 18:53:52 96 sonar	  back	  on
-‐119.90484 34.3160443 10/2/16 19:07:30 97 reson	  7111	  off.	  conditions	  deteroriated
-‐119.59771 34.315722 10/2/16 20:06:23 98 transit	  over	  for	  Habitat	  platform	  survey
-‐119.59779 34.315884 10/2/16 20:08:28 99 reson	  7111	  on,	  begin	  power-‐up
-‐119.59354 34.3119927 10/2/16 20:30:01 100 sparker	  on
-‐119.57108 34.2998243 10/2/16 22:16:02 101 reson	  7111	  and	  sparker	  off
-‐119.68488 34.407681 10/2/16 22:55:32 102 inside	  harbor

-‐119.69387 34.2990512 10/3/16 14:45:19 103
about	  10	  dolphins,	  200-‐m	  distance	  to	  the	  south,	  swimming	  
north.	  Snavely	  transit,	  sonars	  off

-‐119.68818 34.297783 10/3/16 14:46:19 104 10/21/16
-‐119.62883 34.2902035 10/3/16 15:26:50 105 reson	  7111	  on
-‐119.62114 34.2899083 10/3/16 15:36:06 106 sparker	  on

-‐119.58484 34.2883483 10/3/16 16:02:47 107
sealions,	  70-‐m	  distance,	  to	  the	  north,	  snavely	  surveying,	  
turning	  sonars	  off

-‐119.58208 34.2882408 10/3/16 16:04:37 108 sonars	  back	  on
-‐119.6083 34.3254528 10/3/16 21:40:56 109 sonars	  off



-‐119.69031 34.4070362 10/3/16 21:44:38 110 inside	  harbor
-‐119.68395 34.4049835 10/4/16 13:44:17 111 leave	  harbor
-‐119.58437 34.2944192 10/4/16 14:24:31 112 reson	  7111	  on	  begin	  ramp-‐up

-‐119.58342 34.295467 10/4/16 14:40:00 113
4-‐6	  sealions	  on	  Habitat	  tender	  buoy,	  out	  of	  water,	  200-‐m	  
distance	  to	  the	  south

-‐119.58335 34.2938762 10/4/16 14:40:22 114 spaker	  on

-‐119.60863 34.2555622 10/4/16 17:18:54 115
about	  12	  dolphins,	  10-‐m	  distance,	  swimming	  towards	  us	  
going	  east.	  Snavely	  transit

-‐119.62789 34.2619318 10/4/16 17:29:38 116
about	  12	  dolphins,	  10-‐m	  distance,	  swimming	  east,	  snavely	  
transit

-‐119.60711 34.3463098 10/4/16 19:50:17 117
about	  20	  dolphins,	  500-‐m	  distance,	  to	  the	  southeast,	  
swimming	  east,	  snavely	  surveying

-‐119.6276 34.3620762 10/4/16 20:06:56 118
5	  dolphins,	  50-‐m	  distance,	  to	  the	  south,	  swimming	  east,	  
snavely	  surveying

-‐119.68559 34.4080913 10/4/16 20:37:25 119 inside	  harbor





















Date Time	  (GMT) Longitude Latitude Line
9/13/16 14:51:39 -‐119.7550085 34.3234755 SOL:	  patch_01
9/13/16 15:06:46 -‐119.747252 34.33822017 EOL:	  patch_01
9/13/16 15:08:34 -‐119.7472345 34.33816683 SOL:	  patch_01_recip
9/13/16 15:25:20 -‐119.7548572 34.32395817 EOL:	  patch_01_recip
9/13/16 15:27:44 -‐119.7566233 34.32491267 SOL:	  patch_02
9/13/16 15:41:56 -‐119.7493482 34.33866917 EOL:	  patch_02
9/13/16 16:04:35 -‐119.7252368 34.3399955 SOL:	  seismic_01
9/13/16 16:07:27 -‐119.7219975 34.3400205 EOL:	  seismic_01
9/13/16 18:41:15 -‐120.0291337 34.34484633 SOL:	  AreaA_02
9/13/16 20:55:50 -‐120.2161562 34.37598183 EOL:	  AreaA_02
9/13/16 21:48:30 -‐120.2045072 34.3678895 SOL:	  AreaA_01
9/13/16 23:53:24 -‐120.0243682 34.33829783 EOL:	  AreaA_01
9/13/16 23:53:55 -‐120.0236488 34.33816817 SOL:	  AreaB_01
9/14/16 0:02:09 -‐120.0133608 34.33564417 EOL:	  AreaB_01
9/14/16 14:54:06 -‐119.8816992 34.31686217 SOL:	  AreaB_03
9/14/16 16:37:21 -‐120.0213927 34.35087533 EOL:	  AreaB_03
9/14/16 17:19:49 -‐120.0114207 34.34921067 SOL:	  AreaA_03
9/14/16 18:47:26 -‐120.1206063 34.36696233 EOL:	  AreaA_03
9/14/16 19:04:50 -‐120.113501 34.365927 SOL:	  AreaA_03_A
9/14/16 20:23:57 -‐120.2134068 34.3823225 EOL:	  AreaA_03_A
9/14/16 20:58:55 -‐120.2107803 34.38880233 SOL:	  AreaA_04
9/14/16 23:06:51 -‐120.0177963 34.35705767 EOL:	  AreaA_04
9/28/16 15:19:35 -‐119.7551995 34.32331967 SOL:	  patch_01_leg2
9/28/16 15:33:20 -‐119.7471513 34.33838667 EOL:	  patch_01_leg2
9/28/16 15:36:28 -‐119.7478542 34.33706567 SOL:	  patch_01_leg2_recip
9/28/16 15:48:34 -‐119.7553965 34.32295567 EOL:	  patch_01_leg2_recip
9/28/16 15:51:34 -‐119.756959 34.32447117 SOL:	  patch_02_leg2
9/28/16 16:05:25 -‐119.7493248 34.33875517 EOL:	  patch_02_leg2
9/28/16 16:49:31 -‐119.7552517 34.32323217 SOL:	  patch_01_leg2_try2
9/28/16 17:03:26 -‐119.7473558 34.33797167 EOL:	  patch_01_leg2_try2
9/28/16 17:05:57 -‐119.7478122 34.3371275 SOL:	  patch_01_leg2_recip_try2
9/28/16 17:18:22 -‐119.7549782 34.32371117 EOL:	  patch_01_leg2_recip_try2
9/28/16 17:20:43 -‐119.7569847 34.32439617 SOL:	  patch_02_leg2_try2
9/28/16 17:32:21 -‐119.7504402 34.3366585 EOL:	  patch_02_leg2_try2
9/28/16 19:06:38 -‐120.0179737 34.36549817 SOL:	  AreaA_05_2
9/28/16 21:02:48 -‐120.2081208 34.3969425 EOL:	  AreaA_05_2
9/28/16 21:37:45 -‐120.204703 34.40511317 SOL:	  AreaA_06
9/28/16 23:30:11 -‐120.0165008 34.374068 EOL:	  AreaA_06
9/28/16 23:32:21 -‐120.0155993 34.37393417 SOL:	  AreaA_06_B
9/28/16 23:34:18 -‐120.0127812 34.37345883 EOL:	  AreaA_06_B
9/29/16 15:50:19 -‐119.9963272 34.378865 SOL:	  AreaA_07
9/29/16 18:14:17 -‐120.2143642 34.410043 EOL:	  AreaA_07
9/29/16 18:58:37 -‐120.2029398 34.42100733 SOL:	  AreaA_08
9/29/16 20:02:21 -‐120.1067308 34.40522533 EOL:	  AreaA_08
9/29/16 20:02:32 -‐120.106435 34.40517967 SOL:	  AreaA_08_B
9/29/16 21:09:38 -‐120.0065087 34.3886675 EOL:	  AreaA_08_B
9/29/16 21:43:56 -‐120.0053337 34.39273 SOL:	  AreaB_004
9/29/16 22:34:49 -‐119.9290918 34.37367917 EOL:	  AreaB_004



9/29/16 22:43:09 -‐119.9284728 34.3735605 SOL:	  AreaB_004_B
9/29/16 23:36:02 -‐119.8530392 34.355292 EOL:	  AreaB_004_B
9/30/16 15:29:46 -‐120.005 34.394 SOL:	  AreaA_09
9/30/16 16:17:48 -‐120.102154 34.40873567 EOL:	  AreaA_09
9/30/16 16:22:32 -‐120.104 34.41 SOL:	  AreaA_09_B
9/30/16 17:21:11 -‐120.2003703 34.4259115 EOL:	  AreaA_09_B
9/30/16 17:53:13 -‐120.2009505 34.430502 SOL:	  AreaA_10
9/30/16 19:56:28 -‐120.003987 34.398014 EOL:	  AreaA_10
9/30/16 21:06:57 -‐120.005 34.397 SOL:	  AreaB_002
9/30/16 ?? -‐119.863 34.362 EOL:	  AreaB_002
9/30/16 22:25:36 -‐119.866 34.353 SOL:	  AreaB_005
9/30/16 22:39:55 -‐119.872967 34.355229 EOL:	  AreaB_005
9/30/16 23:07:06 -‐119.882317 34.35741283 SOL:	  AreaB_005_B
9/30/16 23:32:16 -‐119.906514 34.36459967 EOL:	  AreaB_005_B
10/1/16 15:13:01 -‐119.9040327 34.36284133 SOL:	  AreaB_005_C
10/1/16 15:23:23 -‐119.917472 34.36610733 EOL:	  AreaB_005_C
10/1/16 15:44:36 -‐119.916 34.366 SOL:	  AreaB_005_D
10/1/16 16:21:28 -‐120.0044142 34.387296 EOL:	  AreaB_005_D
10/1/16 17:14:00 -‐119.9971632 34.37889217 SOL:	  AreaB_006
10/1/16 18:44:30 -‐119.8684595 34.34792117 EOL:	  AreaB_006
10/1/16 18:57:31 -‐119.8816878 34.34377783 SOL:	  AreaB_007
10/1/16 20:42:48 -‐120.0021768 34.36540717 EOL:	  AreaB_007
10/1/16 20:42:57 -‐120.0020068 34.365359 SOL:	  AreaB_008
10/1/16 22:13:44 -‐119.8744748 34.33420317 EOL:	  AreaB_008
10/2/16 15:19:18 -‐119.8894345 34.33137367 SOL:	  AreaB_009
10/2/16 17:21:56 -‐119.985006 34.34837883 EOL:	  AreaB_009
10/2/16 17:22:32 -‐119.9842095 34.34822067 SOL:	  AreaB_010
10/2/16 18:45:52 -‐119.882949 34.31481567 EOL:	  AreaB_010
10/2/16 18:54:33 -‐119.891967 34.312237 SOL:	  AreaB_011
10/2/16 ?? -‐119.905 34.316 EOL:	  AreaB_011
10/2/16 20:29:58 -‐119.5935328 34.31204783 SOL:	  Habitat_001
10/2/16 21:23:35 -‐119.5902358 34.24920983 EOL:	  Habitat_001
10/2/16 21:26:53 -‐119.5849535 34.25017233 SOL:	  Habitat_002
10/2/16 22:04:24 -‐119.5832833 34.29870517 EOL:	  Habitat_002
10/3/16 15:36:15 -‐119.6210302 34.28989283 SOL:	  habitat_003
10/3/16 17:24:25 -‐119.6219302 34.2762455 EOL:	  habitat_003
10/3/16 17:24:54 -‐119.621103 34.276193 SOL:	  habitat_004
10/3/16 18:19:42 -‐119.5453355 34.27664217 EOL:	  habitat_004
10/3/16 18:38:28 -‐119.5487152 34.29675467 SOL:	  Habitat_005
10/3/16 19:11:32 -‐119.5891688 34.29655133 EOL:	  Habitat_005
10/3/16 19:21:36 -‐119.581906 34.2976685 SOL:	  Habitat_005_B
10/3/16 19:47:35 -‐119.61994 34.300016 EOL:	  Habitat_005_B
10/3/16 19:54:13 -‐119.6166948 34.30758367 SOL:	  habitat_006
10/3/16 20:32:21 -‐119.5487297 34.30565733 EOL:	  habitat_006
10/3/16 20:34:34 -‐119.5490323 34.30404283 SOL:	  habitat_007
10/3/16 21:04:24 -‐119.5755852 34.2960945 EOL:	  habitat_007
10/4/16 14:40:20 -‐119.5833502 34.29381067 SOL:	  Habitat_002_B
10/4/16 15:33:27 -‐119.5670137 34.313128 EOL:	  Habitat_002_B
10/4/16 15:35:41 -‐119.5702223 34.31184083 SOL:	  habitat_008



10/4/16 16:02:28 -‐119.6165215 34.31289267 EOL:	  habitat_008
10/4/16 16:12:46 -‐119.6043387 34.31396733 SOL:	  habitat_009
10/4/16 17:01:41 -‐119.6068995 34.25268683 EOL:	  habitat_009
10/4/16 17:41:32 -‐119.6250278 34.26745317 SOL:	  habitat_010
10/4/16 18:37:23 -‐119.5644912 34.26185467 EOL:	  habitat_010
10/4/16 18:42:30 -‐119.5736437 34.26408433 SOL:	  habitat_011
10/4/16 19:20:58 -‐119.5717128 34.31842933 EOL:	  habitat_011
10/4/16 19:21:57 -‐119.5723692 34.31962483 SOL:	  habitat_012
10/4/16 20:18:42 -‐119.6420992 34.37327967 EOL:	  habitat_012



Marine Wildlife Observation Report 
U.S. Geological Survey Research Cruise 2016-666-FA 

Santa Barbara Channel, California 
September 13-14 and September 28 – October 4, 2016 

 
 

 

Summary 

  On September 13-14 and September 28 – October 4, 2016, the Pacific Coastal 
and Marine Science Center of the U.S Geological Survey (USGS) conducted a 
geophysical survey collecting bathymetry, acoustic-backscatter, and sparker seismic 
reflection data in the Santa Barbara Channel. The work was conducted aboard the 36-foot 
USGS Research Vessel Parke Snavely out of the Santa Barbara harbor. The survey was 
conducted to support geoharzard research including mapping offshore faults, submarine 
landslides, and investigating how fluid and natural gas flows through the subsurface and 
expels from the seabed, a process that influences slope stability.  
 

The USGS research cruise 2016-666-FA took place over two legs; September 13-
14 and September 28 – October 4, 2016. All operations, including transits and surveying 
took place during daylight hours (0630 – 1730). Mapping was completed using both a 
pole-mounted 100-kHz Reson 7111 multibeam echosounder and a towed 100-1000 Hz 
sparker at survey speeds of 4-6 knots. While surveying in California State Waters a safety 
radius of 500-m was observed for all wildlife. During both legs a total of 43 sightings of 
wildlife were made including sea lions, dolphins, and whales. There were a total of 11 
shutdowns. During all wildlife sightings the crew did not observe any abnormal behavior 
and there was no risk of collision. Figure 1 shows the locations of the sightings and other 
operational notes in relation to the survey track lines. Table 1 summarizes the date, time, 
and location of the wildlife observation or operational note. 
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long lat date time obser# obser

-‐119.68622 34.4077743 9/13/16 14:03:37 1
4	  dolphins	  30-‐m	  distance,	  off	  bow,	  to	  the	  south,	  leaving	  
harbor,	  Snavely	  transit	  out	  of	  harbor

-‐119.7458 34.3358072 9/13/16 14:23:46 2 transitting	  patch	  area	  looking	  for	  fishing	  gear
-‐119.75522 34.3239572 9/13/16 14:42:46 3 reson	  7111	  on,	  begin	  ramp	  up
-‐119.75535 34.3227437 9/13/16 14:50:12 4 sonar	  full	  power

-‐119.75182 34.3340692 9/13/16 15:37:10 5
2	  dolphins,	  300-‐m	  distance,	  to	  the	  north,	  swimming	  west.	  
Snavely	  survey	  in	  federal	  waters

-‐119.73986 34.3397515 9/13/16 15:51:48 6
about	  10	  dolphins,	  20-‐m	  distance,	  to	  the	  north,	  traveling	  
east.	  reson	  7111	  at	  low	  power

-‐119.7194 34.3401433 9/13/16 16:12:36 7
2-‐4	  sea	  lions,	  50-‐m	  distance,	  to	  the	  south,	  swimming	  
northeast,	  turn	  reson	  7111	  and	  seismic	  off

-‐119.715 34.3511095 9/13/16 16:17:14 8 transit	  back	  to	  harbor	  for	  crew	  change

-‐119.68321 34.4047307 9/13/16 16:59:17 9
3-‐4	  sea	  lions	  on	  buoy	  outside	  harbor,	  40-‐m	  distance,	  to	  the	  
north,	  they	  are	  out	  of	  water,	  Snavely	  is	  transitting

-‐120.01876 34.3446677 9/13/16 17:57:32 10 reson	  7111	  on,begin	  ramp-‐up
-‐120.01876 34.3451708 9/13/16 18:10:24 11 sonar	  at	  full	  power

-‐120.01873 34.3452025 9/13/16 18:11:14 12
whale,	  1	  humpback,	  reson	  7111	  turned	  off,	  200-‐m	  distance,	  
to	  the	  east,	  dove

-‐120.01821 34.345789 9/13/16 18:20:43 13
1	  whale,	  1000-‐m	  	  distance,	  towards	  the	  south,	  dove,	  snavely	  
stationary

-‐120.01817 34.3459812 9/13/16 18:23:01 14 reson	  7111	  on,	  begin	  ramp-‐up
-‐120.02351 34.345332 9/13/16 18:35:00 15 sparker	  on,	  reson	  7111	  at	  full	  power
-‐120.09594 34.35625 9/13/16 19:24:23 16 YoNav	  computer	  crashed,	  back	  up	  and	  running	  now
-‐120.10002 34.3568937 9/13/16 19:26:55 17 yonav	  going	  down
-‐120.11266 34.3589793 9/13/16 19:44:13 18 YoNav	  back	  up
-‐120.12437 34.360896 9/13/16 19:51:18 19 yonav	  computer	  going	  down
-‐120.01333 34.3356382 9/14/16 0:02:12 20 sparker	  and	  reson	  systems	  off
-‐119.77127 34.3699525 9/14/16 0:44:16 21 worked	  in	  federal	  water	  all	  day	  today
-‐119.69132 34.4071668 9/14/16 1:02:35 22 at	  dock



-‐119.68798 34.408695 9/14/16 13:44:07 23 leave	  dock
-‐119.8698 34.3143605 9/14/16 14:29:19 24 reson	  7111	  on,	  start	  ramp-‐up
-‐119.88121 34.3167272 9/14/16 14:53:45 25 reson	  7111	  full	  power
-‐119.88338 34.3172835 9/14/16 14:55:17 26 sparker	  on
-‐120.02207 34.3510495 9/14/16 16:38:05 27 sparker	  off
-‐120.0185 34.3504353 9/14/16 17:27:07 28 sparker	  on

-‐120.04076 34.3537925 9/14/16 17:42:10 29
whale,	  800-‐m	  distance,	  to	  the	  southwest,	  breach.	  Snavely	  is	  
surveying

-‐120.12061 34.3669623 9/14/16 18:38:20 30 lost	  power	  to	  vessel
-‐120.11466 34.3639782 9/14/16 19:00:08 31 ship	  power	  back	  on
-‐120.11653 34.3662992 9/14/16 19:07:47 32 sparker	  back	  on
-‐120.19855 34.386888 9/14/16 21:07:59 33 sparker	  on
-‐120.01096 34.355857 9/14/16 23:12:59 34 sparker	  off
-‐120.01063 34.3501942 9/14/16 23:41:14 35 reson	  7111	  off
-‐119.69097 34.4062127 9/15/16 0:46:47 36 inside	  harbor

-‐119.75715 34.322617 9/28/16 14:53:34 37
many	  dolphins,	  50-‐m	  to	  the	  south,	  swimming	  east.	  Snavely	  
staionary,	  sonar	  not	  on

-‐119.75744 34.3218328 9/28/16 15:17:19 38 reson	  7111	  on

-‐119.752 34.329276 9/28/16 15:25:03 39
many	  dolphins,	  30-‐m	  distance,	  all	  around,	  swimmming	  east,	  
snavely	  surveying

-‐119.86285 34.3490635 9/28/16 18:00:44 40 reson	  7111	  off

-‐119.8802 34.3506352 9/28/16 18:03:00 41
many	  dolphin,	  all	  around,	  generally	  swimming	  northwest,	  
sonar	  off,	  Snavely	  transitting

-‐119.96236 34.3593768 9/28/16 18:13:50 42
many	  dolphins,	  all	  around,	  300m	  distance,	  swimming	  east,	  
sonar	  is	  off,	  snavely	  is	  transitting

-‐120.01754 34.3654278 9/28/16 19:06:22 43 reson	  7111	  on
-‐120.11717 34.394203 9/28/16 22:27:33 44 buoys	  in	  the	  area
-‐120.01239 34.3733803 9/28/16 23:34:47 45 reson	  7111	  turned	  off

-‐119.88275 34.3792282 9/28/16 23:56:18 46
sea	  lion,	  20-‐m	  off	  port	  side,	  to	  the	  north.	  swimming,	  sonar	  is	  
off,	  snavely	  is	  transitting



-‐119.69149 34.4070068 9/29/16 0:34:46 47 at	  dock
-‐119.97622 34.3828992 9/29/16 14:53:28 48 left	  dock	  around	  7	  am
-‐120.01249 34.3812778 9/29/16 15:06:13 49 reson	  7111	  on,	  begin	  ramp-‐up
-‐119.99963 34.37942 9/29/16 15:53:12 50 sparker	  on

-‐120.08193 34.3930065 9/29/16 16:43:24 51
over	  20	  dolphins,	  30-‐m	  distance,	  to	  the	  north,	  swimming	  
east.	  Snavely	  surveying

-‐120.08498 34.3935053 9/29/16 16:45:17 52
sealion,	  50-‐m	  distance,	  off	  bow,	  to	  the	  west,	  swimming,	  
shutting	  down	  sonars

-‐120.08344 34.393206 9/29/16 16:49:27 53 sonars	  back	  on,	  begin	  ramp-‐up

-‐120.08567 34.394017 9/29/16 16:51:00 54
100's	  of	  dolphins,	  over	  500-‐m	  distance,	  to	  the	  north,	  
swimming	  east

-‐120.10209 34.3963192 9/29/16 17:00:56 55
less	  than	  20	  dophins,	  within	  5-‐m	  distance,	  swam	  towards	  us.	  
swimming	  all	  around,	  snavely	  surveying

-‐120.11128 34.3978207 9/29/16 17:06:30 56
dolphins	  and	  sealion,	  200-‐m	  distance,	  to	  the	  north.	  swimming	  
east,	  snavely	  surveying	  to	  the	  west

-‐120.12486 34.400096 9/29/16 17:14:46 57
whale,	  over	  1-‐km	  distance,	  to	  the	  west,	  sounding	  and	  fluke,	  
snavely	  surveying

-‐120.1367 34.4020267 9/29/16 17:22:07 58
2	  sealions,	  50-‐m	  distance,	  to	  the	  southwest,	  on	  surface,	  
shutting	  down	  sonars

-‐120.13503 34.4017115 9/29/16 17:26:09 59 sonars	  back	  on,	  begin	  ramp-‐up

-‐120.16207 34.4062067 9/29/16 17:42:33 60
dolphins,	  150-‐m	  distance,	  to	  the	  south,	  swimming	  east,	  
snavely	  surveying

-‐120.16994 34.4075058 9/29/16 17:47:17 61
100's	  of	  dolphins,	  over	  1km	  distance,	  to	  the	  southwest,	  
jumping,	  snavely	  surveing.	  A	  couple	  swam	  over	  to	  the	  snavely

-‐120.20272 34.4128417 9/29/16 18:07:03 62
whale,	  dolphins,	  sealions,	  1-‐km	  distance,	  to	  the	  southwest,	  
snavely	  surveying

-‐120.22125 34.414533 9/29/16 11:43:00 63
about	  50	  dolphins,	  about	  100-‐m	  distance	  to	  the	  southwest,	  
sparker	  off

-‐120.20493 34.421355 9/29/16 18:56:42 64 sparker	  back	  on	  after	  SVP"



-‐120.13157 34.4092968 9/29/16 19:46:00 65
sealion,	  250-‐m	  distance,	  to	  the	  northeast,	  swimming	  south,	  
snavely	  surveying

-‐120.05384 34.3964887 9/29/16 20:38:23 66
couple	  dozen	  dolphins,	  800-‐m	  distance,	  to	  the	  northeast,	  
swimming	  northwest,	  snavely	  surveying

-‐119.96752 34.3832027 9/29/16 22:09:08 67
couple	  dozen	  dolphins,	  400-‐m	  distance,	  to	  the	  north,	  
swimming	  west,	  snavely	  surveying

-‐119.9303 34.3739855 9/29/16 22:33:56 68
many	  dolphins,	  500-‐m	  distance,	  off	  bow,	  to	  the	  east,	  
swimming	  west,	  turning	  sonars	  off,	  in	  state	  waters

-‐119.92981 34.3739977 9/29/16 22:42:16 69 sonars	  back	  on,	  begin	  ramp-‐up
-‐119.8539 34.3554348 9/29/16 23:34:56 70 sparker	  off
-‐119.85217 34.3558073 9/29/16 23:39:20 71 reson	  7111	  off
-‐119.69073 34.406945 9/30/16 0:27:03 72 inside	  harbor
-‐119.68916 34.4077793 9/30/16 13:48:35 73 leave	  dock
-‐119.99999 34.3880807 9/30/16 14:53:29 74 reson	  7111	  on	  begin	  ramp-‐up
-‐120.01107 34.394717 9/30/16 15:13:03 75 sparker	  on

-‐120.10462 34.4102177 9/30/16 16:13:31 76
sealion,	  20-‐m	  distance,	  to	  the	  north,	  swimming	  east,	  shut	  
down	  sonars

-‐120.10417 34.4100522 9/30/16 16:19:42 77 sonars	  back	  on

-‐120.16413 34.4244507 9/30/16 18:17:04 78
whale,	  greater	  than	  1-‐km	  distance,	  to	  the	  south,	  snavely	  
surveying

-‐119.95657 34.3854955 9/30/16 21:00:19 79
many	  dolphins,	  500-‐m	  distance,	  to	  the	  east,	  heading	  west,	  
approaching	  snavely,	  shutting	  down	  sonars

-‐119.95781 34.3861232 9/30/16 21:05:59 80 sonars	  back	  on

-‐119.87232 34.3550278 9/30/16 22:25:41 81
over	  100	  dolphins,	  all	  around,	  heading	  north,	  snavely	  survey	  
in	  federal	  waters

-‐119.87914 34.3567763 9/30/16 22:29:56 82
dolphins,	  within	  500-‐m,	  towards	  the	  south,	  heading	  north,	  
snavely	  surveying	  in	  state	  waters,	  turning	  sonars	  off

-‐119.87239 34.3589653 9/30/16 22:55:00 83 sonars	  back	  on

-‐119.90044 34.3619148 9/30/16 23:18:42 84
dolphins	  within	  500-‐m,	  towards	  the	  west,	  swimming	  east,	  
snavely	  surveying	  in	  state	  waters,	  turning	  off	  sonars



-‐119.90669 34.3647778 9/30/16 23:33:08 85 end	  survey	  for	  the	  day
-‐119.68871 34.4084447 10/1/16 0:11:09 86 inside	  harbor
-‐119.68897 34.3989193 10/1/16 13:51:17 87 left	  dock	  around	  6:40
-‐119.89188 34.3598452 10/1/16 14:59:10 88 reson	  7111	  on,	  begin	  ramp-‐up
-‐119.90643 34.3634005 10/1/16 15:15:20 89 sparker	  on
-‐119.87143 34.3342928 10/1/16 22:19:42 90 sonars	  off
-‐119.69181 34.4053375 10/1/16 23:22:17 91 at	  fuel	  dock
-‐119.87726 34.3271817 10/2/16 14:57:22 92 reson	  7111	  on	  begin	  ramp-‐up

-‐119.90498 34.3351438 10/2/16 15:30:22 93
dolphins,	  over	  500-‐m	  distance,	  to	  the	  south,	  swimming	  east,	  
snavely	  surveying

-‐119.91611 34.3379043 10/2/16 15:38:10 94
many	  dolphins,	  20-‐m	  distance,	  all	  around,	  generally	  
swimmming	  northeast,	  snavely	  survey

-‐119.88299 34.314708 10/2/16 18:45:56 95
sealion,	  20-‐m	  distance,	  to	  the	  south,	  shutting	  down	  reson	  
7111.	  Sparker	  not	  on	  today

-‐119.89098 34.311991 10/2/16 18:53:52 96 sonar	  back	  on
-‐119.90484 34.3160443 10/2/16 19:07:30 97 reson	  7111	  off.	  conditions	  deteroriated
-‐119.59771 34.315722 10/2/16 20:06:23 98 transit	  over	  for	  Habitat	  platform	  survey
-‐119.59779 34.315884 10/2/16 20:08:28 99 reson	  7111	  on,	  begin	  power-‐up
-‐119.59354 34.3119927 10/2/16 20:30:01 100 sparker	  on
-‐119.57108 34.2998243 10/2/16 22:16:02 101 reson	  7111	  and	  sparker	  off
-‐119.68488 34.407681 10/2/16 22:55:32 102 inside	  harbor

-‐119.69387 34.2990512 10/3/16 14:45:19 103
about	  10	  dolphins,	  200-‐m	  distance	  to	  the	  south,	  swimming	  
north.	  Snavely	  transit,	  sonars	  off

-‐119.68818 34.297783 10/3/16 14:46:19 104 10/21/16
-‐119.62883 34.2902035 10/3/16 15:26:50 105 reson	  7111	  on
-‐119.62114 34.2899083 10/3/16 15:36:06 106 sparker	  on

-‐119.58484 34.2883483 10/3/16 16:02:47 107
sealions,	  70-‐m	  distance,	  to	  the	  north,	  snavely	  surveying,	  
turning	  sonars	  off

-‐119.58208 34.2882408 10/3/16 16:04:37 108 sonars	  back	  on
-‐119.6083 34.3254528 10/3/16 21:40:56 109 sonars	  off



-‐119.69031 34.4070362 10/3/16 21:44:38 110 inside	  harbor
-‐119.68395 34.4049835 10/4/16 13:44:17 111 leave	  harbor
-‐119.58437 34.2944192 10/4/16 14:24:31 112 reson	  7111	  on	  begin	  ramp-‐up

-‐119.58342 34.295467 10/4/16 14:40:00 113
4-‐6	  sealions	  on	  Habitat	  tender	  buoy,	  out	  of	  water,	  200-‐m	  
distance	  to	  the	  south

-‐119.58335 34.2938762 10/4/16 14:40:22 114 spaker	  on

-‐119.60863 34.2555622 10/4/16 17:18:54 115
about	  12	  dolphins,	  10-‐m	  distance,	  swimming	  towards	  us	  
going	  east.	  Snavely	  transit

-‐119.62789 34.2619318 10/4/16 17:29:38 116
about	  12	  dolphins,	  10-‐m	  distance,	  swimming	  east,	  snavely	  
transit

-‐119.60711 34.3463098 10/4/16 19:50:17 117
about	  20	  dolphins,	  500-‐m	  distance,	  to	  the	  southeast,	  
swimming	  east,	  snavely	  surveying

-‐119.6276 34.3620762 10/4/16 20:06:56 118
5	  dolphins,	  50-‐m	  distance,	  to	  the	  south,	  swimming	  east,	  
snavely	  surveying

-‐119.68559 34.4080913 10/4/16 20:37:25 119 inside	  harbor
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